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(54) yCTPOClCTBO jyiH HAHECEHMH CMA3KM HA BHVTPEHHIDK) nOBEPXHOCTfc 
IIPOAOni>HO-roa»PMPOBAHHOM TPYBU 

(57) Abstract 

CynqaocTb ii3o6peTeHHH: utfok cHa6sea ua6opoM sjiacnraHbEX KOHTaRTUpyiomHX no nepuMerpy c 
BHyrpeHHeit noaepxHOCThw Tpy6bi MaHmer. MewAY MaHKeraMH pacnonoxcH cwaaoTObai cocraB. MamKcrbi 
KMeioT i^cHTHU Hyio ce^eHKio npot^anbHo-ro^piipoBaRHoft Tpy6bi npo^rorapoBaHHyio no ee Bna^^mia^ h 
Bbierynau noeepxHOcrb. Ha Bbicrynax MaH»eTbi cHa6xeHbi x)e6paMii secrxocTu. }KecTKocTb uaaxtr Ha 
9TMX y^acTKax paeua wm 6onbnie kcctkocth MaHxer ea yuacxKax anagt^iiH. 2 wi. 



DcscripU n fOnHcanne H3o6pcxciiKH|: 



M3o6peTeime otuocktch k crpoMTenbcrey. b MacTHcxrrH k oan^iTe Merajuia Tpy6 ox BOOj^eiacTBusi 
arpeccwBHbix cpeA» a uMeHHo k ycrpoiiCTBaM HaHeccHHH noKpbiTMii Ha BHyTpcHHaoio noBepxHocTb 
npofionbSfo-ro^pjspoBSBWDDC Tpy6, McnomoyeMux b Hej^reraaoBOft npoMbinineHHOCTw npm peMOirre o6c2^^ibix 
KonoHH. 

]43BecTiia ycrauoBKH. c noMombio KoropoM i-gunggyiiweciatte ipy6bi ro^iipyKrr, oaTCM noABcpreuor 
HopMaaIl3a^»H TOKaAOf BbicoKoft wacTOTU (TBM)» K CMasKy Tpy6 ocyiqecTBJXfliox j^o h nocne ro^pHpoBauifi 
Ht ecjm AO ro^pHpoBaHKff CMaaicy Kpyrm>ix Tpy6 ocyiixoctbtihiot «3BecTHbaar upneMaMH: caMonariHBOM 
CMaso^opo Maxepnana, TTReBMaTcmecKiiM pacnkuieHneM Hmi noKpbiBm>iKac npo6KaKfii, to nocjie 
ro<^pHpoBaHHH cMaoKy Tpy6 ocyn^ecTBrnoar c naMoiq;bio naK/oi, cMouemioif b cMasKe h npoTHTHBaeMOH iia 
Tpoce. 

KpOKfe Toro, cropeBmyio CMaoKy, HaHeceHKyio nepe;^ nx^pHposaHiieM u oKanuHy Meranna nocne TBMp TaKxe 
cneflycT yHanirrb c BHyrpeHHcfi noBcpxHocTK Tpy6bi ncpej; ErropmHoit cMasKOH. 

Vl3BecTHa xaiuKe ycraHOBKa pjm naHeceHMH xxfj^a/tx noKpbiBUbix MaxcpHanoB Ha BHyrpeHHioio noBepxHocTb 
Tpy6 c noMQWfJo nepeMeu^aiowfvocsi tmacmmtbtx npo6oK c MexaxaraecxioM npHBq^ou. Oaa coctcmit M3 ^^eyx 
sjxacrmHbix npo6oK, o^Ha H3 Koropbix no^BHAHa. B npocrpaHCTBo Me»Ay iipo6KaMM aamiBaioT pacucTHoe 
ROjnmecTBO noKpbiBsoro MaTepuaTia k c^KaTbo/ BOsnyxoM, no;xaBaeMhiM noj\ ii36fciTo«iHbnc A^kBnensieM 0.2 - 
0,3 Mlla. ncpcMcmaiOT npo6KH no Tpy6onpoDo^y. npo6Ktf co3;xai0T Heo6xonxiMyio KoirraKTHyio 
repi^ernqHOCTb, a hx HapyKHbOf ;^iaMeTp Bbi6npaK)T b saBKciiMocTii or j^asncstsm CTKaroro B03;^yxa» 
B^KOCTM noKpbiBHoro MaxepMajia ix BosMosHocrn ocTaBneHUH nocnc^ero b BUfifi tohkoto misja^oro cnon 
Ha BHyrpeHHe&i noaepxHocm Tpy^npoBo;^a. 

O/^iaKO TaKHe npo6Kii wm Mauxexbi Hen ban HcnonbsoBaTb b ro^pHpoBaHHoii Tpy6e, Tax Kax Her ROHraKxa 
MaHXCTbi CO BccM HepHMeTpOM Tpy6bi. KoHTaKT MaHJKCT H npo^cuibHo-ro^RpoBaHHOM Tpy6bi Syjier TonbKo 
no BnainKHaM ro^p, a Ha Bbicrynax rofip BB^qy ero oTcyrcTBiui c liaHseraMni 6ynyT CRaiuiHBaTbCR oxxoAbi 
o6Tx>peBiiiero Mcranna n npe^^inymeft CMaaiut. IToBTopRaH CMa3Ka nocne o6pa6oTKH TB^ raiuse 6^eT 
saxeKaxb na 9TII HcnpamaiMaeubie MaiDseroil yuacxKU. 

Oaf^ontA K3o6pcTCHMn frannercji noBbnneiiiie Ka^ecTBa cMasKH c o/^HOBpeMCHHOft oTOCTKOft BHyTpcHHcil 
noaepXHocTH iipoAQnbHo-ro4>pHpoBaHHoi) Tpy6bi 3a cmct o6ecne«!CHHH KOHxaKXHoro npHneramxH MaiuKex no 
nefAfMCTpy BHyrpcHHeu noBepxHocns o6pa6aTbiBaeuo& Tpy6bi. 

IlocTaBJieHHaH i^ejib ;^ocTKrarT>cH tcm, hto MaHwexbi hmciot npo^mmapoDaHHyio c BnaniiuaMH u BbicrynaMM 
noBepxHocTb. MReHTHMHyio ceneHHio KOHxaxxMpyioinpft xpy6bi. Ha Bbicrynax i^aHMexbi cHa6xeHbi pe6paMH 
xecTKOcTH, npn atom secTKOCTb Manser na sthx y^acTKax pasna mm 6onbme xecTKOcns Maaxer na 
yviacTKax hx Bna^HH. 

KoHxaKTHaH noBepxHOCTb no^^BHSHbix B Heno/(BMUKHbix MasuKCT HfitHTum^ BMyxpeHHetor npo^wno 
o6pa6aTbiBaeMoit Tpy6bi no ec ncpuMcxpy. TaK KaK npo^HTib Tpy6bi KMeer cnoamyK) 4opMy» cocrosraono ro 
conp^useHHbix yuacxKOB BbicxynoB h ena^^HH. xo jjjui xoro, MTo6bi MaHxexbi ne xepjum ycxoiwmBocTb npM 
npoABHKemof b xpy6e, Ha MaHxexax no BbtcxynaM Bbtna/nieHbt pe6pa xecTKocni, Koxopue odecnewBaiOT 
paBROMepHoe npiusaTiie uawKerr k xpyde h HaHeceHHe CMasKii paBHOMepHbiM cnoeM. 

>KecxK0CXb MaHKCT paamroa Ha Bnaflimax h Bbicrynax, xaK KaK cuna xpeHHJi c xpySoli na Bbicrynax 
6Qnbii]e» H€M Ha anaAKHax. Flpu pasHoil aoctkocxh jifi^pKiejjj/m Ha Bbicrynax Mawsex 6y7;ex 6ojib[net mxo 
Moxer npMBecnt k saxeKaHiao peaiofbi u 6ojiee 6bicTpoMy ee lOHocy. HcnojineHHe pe6ep KecTKOcm na 
Bwcrynax uauxer ynpo^UHex hx. nprncM creneHb jsecTEOcm oaancHX or MapKH pesuHbi, ee 
dnacTHWocTH. ronn^oibt KiaMxexbi h pasMepoR npoAQiibHO-ro4>piipoBaHHoft Tpy6bi. 

Ha (^HT.l H3o6paxeH o6u3f^ b^a ycTpoficTsa; ua ^wrJl noKasaHa b nonepetoiou ceueHHU kiaHKera c 
npo4»inHpoBaHHOH KOHxaKTHofi HOBepXHocxfaio, nobdeiAeHRaH BHyrpb npoflOJibno-ro^pHpoBaHHoii Tp3f6bi, 

pa3pe3 A- A na 4)Hr.l. 

YcxpoftcxBO cocxoMT H3 Ha6opa HenoABMWjibuc MansKer 1 h noABiuKHoii MaaKexbi 2 c pe6paMH jkcctkocxh 3. 
pacnoJiOTKCHHbix Ha inxoKe A h cMaaKH 5. KOxopaH aanoraiHex npocrpaHCTBo MC?KAy MaroKcxaMn 1 h 2. a 
xaKAe coAepxurr KpbiniKy 6» Koropan coctohx ho ocHOBaHUH 7 m 8 m oarjiyimaa 9 co mxyuepoM 10. 
3aKpcnneHHoft na Kouue npoMoiibHo-i^pHpoEiaHHofl xpy6bi IK iiMeiouieit ena^Amibi 12 h BbiCT3rnbi 13. 

ycrpoflCTBO pa6oTaeT cnenyiotAHM o6pa3QM. 

HenoABSDKHbie MauKeTbi 1 xcecxKO KpennxcH Ha oixoxe 4 m BBOAnrcH c Topi;a b npoAOOibHO-rxxfpHpoBaiqrio 
Tpy6y 11, a MaHwera 2 nacaauiBaexcfi na iirroK 4 c BoaMOXwocxbio ncpcMecq<eHiiH no nrroKy. FlpocTpaHCTBo 
MesAY MaHTKcxaMK aanomtHexcH cMasowbixi cocxasoM 5. CodpaHHbie na uixokc ManxLcrbi 

npoABMPajox BHyxpb xpy6bi, saxeM c xopua xpy6bi 11 o^eBaiox n KpeiiHT ocHOBatDiCT 7 k 8 m oar/iymKy 9 co 



niTynepOM 10 pas'beMHojf RpbnzxKR 6. Ilocjie KioirraHEa ycTpoHCTsa Ha Tpy6e 11 ^epc3 nrryuep 10 no^^aercn 
/^aaneEiHe B03;orxa, nop pje&crrBiaeu Koroporo upoucxDjQiT txpoffpumesoAc asyrpa Tpy6bi Manser 1 u 2 co 
mTOKOM 4 H CMaaaofi 5 mcx^ moiM. IlpH 9Tom ua6op HenoinBuaubix Maaser 1 CHUMaer c BuyrpeHueA 
noeepxHOCXM npoj^anbHo-ro^piipoBaBBoft Tpy6bi 11 crapyio cMasKy. oKanoniy. a no;^BHXHa$i MaHmera 2 nq^ 
;;cftcTBiieiii ;:^aBneHiiH aos^yxa CKonbsifT no inroRy. CMasKa 5 abi^aaniiBaercH d 3a3op mcr^ MaiUBCToA h 
npo^vmcM BHyrpcKHCM noDcpxHocTH Tpy6bi 11 h HaHOCHTca Ha yry noeepxHocTb. 

ITpH Bbixo;^e ii3 Tpy6bi 11 Ha6opa uajtuKcrr 1 H 2 npoioao^KTCH OTfLnaoMemie noj^aw bo3;o^ uepes mryitep 10 
u^^euoHTas pasifCMBoA KpbazxKXK 6. 

TaK KaK MamseTbt 1 n 2 KMeioT ^pMy npo^wnn HapyTEiion KOHTaKTHoft noBepxHocm, i^euTutwyio j^pMe 
BayrpcHRcft noBq>XHocTH npoAonfaHO-ro^pnpoBaHHOH Tpy6bi 11, to BuyrpcHHHH noDq)XHocTb Tpy6bt 
pasHQuepHo own^ieTCR Heno;(B»uKBbiMiK uauseraiiiB h to ecTb nepe;n wa6ceBH&d cuaaiui HOBofi crapan 
CMasKa yna/iHCTCH, a b aaaop Mcxny Mafwerofi 2 h BHyTpcKBcft noBcpXHocrbio Tpy6bi 11 BtDt^BBXtuB&ercst 
CMasKa, ROTopaH pasHOkcepHo HaHocurcn no BayrpesmsA noBepXHOcm no aceia ^^mrae ipydbi. B Kax^OM 
TXxaopasMepe o6ca^;H2Dtx Tpy6 p/m oi^ejibiioii Tojimtmbi npiaieimeTCfx nnacrtipb, p/nm^a, nepiojerpa 
Rapy3SHofl noBepxHocTM Koroporo HecKonbRO 6a)ibuic jj^uatbi BHyrpeHHeii noBcpxHOCTH o6caAHofi rpySbi b 
XDirepBajie pekioRra. A tak ksr ^^rana nepnvcerpa Kaxc^oli rojnpRHbi creHKXf cboh. to n HHyrpeHHiiik 
npo^fxnb roiacTbipH Kas^^oit ronn^iHbi CTcmai o6caAHOit Tpy6bi pasTonieH m cooTBercTBeRHo 

Beo6xo;^iiUD CBoe ycrpoficTBO. 

3aBEiofM0CTb pa3MepoB MaroKeru or THnopasixepoD ro^npoaanHboc Tpy6 catena b Ta6nnny. 

TIpe^naracMoe ycrpOHCTBO moxct 6biTb HcnonbaoBaHo npn iraroTOEineHHH nnacrbiped, nprnixasKUbtx pjifi 
BoocTaHOGJieHHA repueruixHocTK o6canHbDc kojiohh ^^laMerpoM 140, 146, 168 mm b fipyrm pa^cpoB. 

Cnejjyerr UMerb BBispy, uto b 3aBnciiM0CTii ox TBepppcnn pesKHbi ^aMerp noABiusBoft MaiuscTbi jipniKtM 
6hiTb paaHbXM nsraMerpy HenoBHXRbix Manser (npH Macno6eB3ocTQteoft peanBe cpefjjaeA tb^/^octh) warn 
Mesbuie Hx ;i(iiaMeTpa (npu Macno6eH3ocToiiKoji peaime noBbnucHBoil rBeppocTK). nocjie^Hee ycnoBHe yvrreHO 
B AByx nocjicAHiDC rpa4»ax Ta6jnmbi. 

McaojibsoBaHHC loodpcrcHMH no3BonnT noBbicirrb KaHCcrDO HaHcceHKH cMaaKU na BHyrpenHioio 
noBepxHocTb npo;^anbHo-ro<(pHpoBaHHbcx Tpy6 h 3HataiTenbiio coKpamTb TexHononNecKyio onepaiQflio no 
noATXJTOBKc Tpy^bi K McnonbaoeaHiDO b CKBajKKHe. 

TaKan MaHxera mokct 6biTb npifMCHeHa rajose npH o6pa6oTKe npoAonbHO-ro^pnpOBaHHbix rpy6, b 
paansraHbnc ycrpoftcTBax, rpe orb ncnonbsyioTCfl. 
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Claims |<^opMy^a H3o6peTeBiU]|: 



yCTPOflCTBO flHH HAHECEHMH CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTb 
nPOflOnbHO-rCWPMPOBAHHOJ^ TPYBbl. coAep«amee MexaHHuecKKA npifflofl, niTOK c HadopoM 
StnacTKMHbCX KoirraKXHpyiomwx no nepHMcrpy c BHyrpeHHcft noBcpxHocTuo Tpy6w Mairoer, 
pacnonomeHHbm idcJKpy MauxeraMM cMaso^oibiu cocras u oanopiibra ysen. ornH^araii^eecH tcm. tiro 
MaiuscTbi MMCiOT WH CHTUHHy io ccMCHHK) npowaJTbHo-ro4)piTpo saHHOM Tpy6bi iipo<|)ii7TiipoBaHHyio no ee 
Bns^HHaM H BucrynaM noeepxHocTb. npn drove uaHKerbt na Bbicrynax cHa6»:eHbi pe6paMH secTKocTM. a 
wecTKOCTb MaiuscT Ha 9TKX yMacTKax paBHa vam 6ojibaic ssecTKocrn usmxct na yxtacTsax hx anaAHH. 



Drawlng(s) (MepresHf: 
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(54) DEVICE FOR LUBRICATING IIVNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — ^to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the iimer surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air suppHed at an excessive pressure of 0,2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffiiess at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffiiess depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-AinFig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe II, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 11, the compressed air feed through 
the union 1 0 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 arc profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is apphed the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be home in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in ttie last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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